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ELVES AND SPRITES ABOVE THE CLOUDS 


Researchers using a special camera say flickering lights high above 
thunderstorms include elves — glowing rings that expand faster than the 
speed of light, and sit on even larger blobs of glowing air called sprites. 


According to the latest theories, here is the process: 


The electromagnetic 
pulse hits the ionosphere, 
making nitrogen. 
molecules glow red for 
about a thousandth of a 
second. The spherical 
shape of the pulse as it 
reaches the ionosphere 
creates a glowing ring 
expanding faster than 
the speed of light. 


(2h sprite forms for a 

| few hundredths of a 
second above the cloud 
top as static electric 
fields readjust. 
Researchers think cosmic 
rays from space play a 
role in opening channels 
for electric currents in 
the clear air. 


nal A powerful bolt of 
© lightning upsets the 
balance of electric 
charge above the 
thunderstorm; it also : 
_ emits a powerful pulse of | 
| electromagnetic energy. | 


Source: Umran Inan, Stanford University 
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Blue jets 


BY JOHN BLANCHARD/ THE CHRONICLE 


New Theory Explains 
Celestial Fireworks 


Reflected rings move faster than mer | 


By Charles Petit 


Chronicle Science Writer 


Flashing phenomena near the 
edge of space, called elves, are ac- 
tually luminous rings expanding 
outward faster than the speed of 


light, Stanford scientists reported . 


yesterday. 
The elves sit briefly like haloes 


atop towering, blobby, glowing ob- 


jects called sprites. 


The ionosphere is a region of 
electrically charged particles high 


in the atmosphere where solar and 


cosmic rays knock electrons loose 
from atoms. The sudden impact of 
the energy pulse kicks the elec- 
trons and slams them into nitrogen 
ions, making them briefly glow 
red. 


Inan’s team built a special cam- 
era they call a “fly’s eye” to get 
images 0 of the fast-growing rings of 
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ELVES AND SPRITES ABOVE THE CLOUDS 


Researchers using a special camera say flickering lights high above 
thunderstorms include elves — glowing rings that expand faster than the 
speed of light, and sit on even larger blobs of glowing air called sprites. 
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New Theory Explains 
Celestial Fireworks 


Reflected rings move faster than light 


By Charles Petit 
Chronicle Science Writer 


Flashing phenomena near the 
edge of space, called elves, are ac- 
tually luminous rings expanding 
outward faster than the speed of 
light, Stanford scientists reported 
yesterday. 

The elves sit briefly like haloes 
atop towering, blobby, glowing ob- 
jects called sprites. 

With fanciful names suggestive 
of dancing magical beings in folk 
tales, elves and sprites are newly 
discovered natural electrical ef- 
fects in the high atmosphere. They 
and related effects called blue jets 
occur above intense thunder- 
storms. They can put on spectacu- 
lar light shows but are seldom seen 
in their full glory without special 
instruments. Storm clouds usually 
hide them from view of people on 
the ground. 


Startling Sights 


Sprites, elves and blue jets are 
startling sights. For years, airline 
pilots and other high-altitude fliers 
reported glimpses of strange go- 
ings-on in the clear air over night- 
time thunderstorms. Now, re- 
searchers think they are impor- 
tant clues to energy flows between 
the lower atmosphere and the ion- 
osphere of electrically charged 
particles where the air fades into 
the near vacuum of space. 

Scientists confirmed the exis- 
tence of sprites and blue jets about 
seven years ago; elves were discov- 
ered only about two years ago, The 
phenomena were subjects of a se- 
ries of sessions yesterday and con- 
tinuing today at the annual meet- 
ing of the American Geophysical 
Union in San Francisco. 


The elves, and their ability to 
produce visual patterns that move 
faster than the speed of light, were 
described in detail by Umran Inan, 
professor of electrical engineering 
at Stanford University. 

While the reflected ring in the 
ionosphere spreads outward faster 
than the speed of light — growing 
from a point to a circle more than 
150 miles wide in a tiny fraction of 
a second — Inan emphasized that 
no material particles or light 
waves actually go faster than light. 
To do so would violate the limit im- 
posed by known laws of physics. 

What expands is the region 
where an upward-expanding, bub- 
ble-like electromagnetic pulse, rac- 
ing outward from a powerful bolt 
of lightning nearer the ground, in- 
tersects the nearly flat bottom of 
the ionosphere. 


‘Like a Beach’ 


“It is like a beach where the 
waves come in at a slight angle,” 
Inan said. “The wave may be going 
slowly, but the place where it 
breaks on the oeach may move 
very fast,” 


erb Caen will be writing from time to time. 
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BY JOHN BLANCHARD/ THE CHRONICLE 


The ionosphere is a region of 
electrically charged particles high 
in the atmosphere where solar and 
cosmic rays knock electrons loose 
from atoms. The sudden impact of 
the energy pulse kicks the elec- 
trons and slams them into nitrogen 
ions, making them briefly glow 
red. 

Inan’s team built a special cam- 
era they call a “fly’s eye” to get 
images of the fast-growing rings of 
light. The pictures were taken 
from the ground, at Fort Collins, 
Colo., looking across the Great 
Plains toward thunderstorms 150 
miles away. 

Elves had been detected be- 
fore, but by cameras too insensi- 
tive to measure a pattern that 
moves across the sky so quickly 
and vanishes within one-thou- 
sandth of a second. 

Detection of the fast-growing 
ring seems to confirm the Stan- 
ford scientists’ theory that elves 
are in fact caused by an upward 
pulse of electromagnetic energy. 

The fly’s eye camera has 12 sep- 
arate lenses, and looks like a clus- 
ter of gun barrels each aimed at a 
slightly different place in the sky. 
By comparing the pictures from 
each Jens, and correcting for how 
far away each signal was and how 
long it would take to reach the 
camera, the scientists were able to 
reconstruct the expansion of the 
short-lived rings of light. 


Riding the Sprites 


“Typically, these elves are sit- 
ting on top of the sprites. The elf is 
like a crown,” said Inan. 


The entire sequence of events 
that produces elves, sprites and 
bolts of light called blue jets that 
erupt upward from the tops of 
thunderheads is not fully sketched 
out by scientists. 

But another research team 
from Los Alamos National Labora- 
tory in New Mexico said an “elec- 
tron runaway” theory seems to ex- 
plain them well. Atmospheric 
physicist Yuri Taranenko, a for- 
mer student of Inan’s at Stanford, 
said large bolts of lightning not on- 
ly discharge energy from clouds to 
the ground, but upset the balance 
of electric charges between the 
thunderhead and the atmosphere 
above it. 

Those forces come abruptly 
back into balance, according to the 
Los Alamos theory, when cosmic 
rays constantly pouring down 
from space open electric circuits 
in the atmosphere. 

Taranenko called the result “an 
electron avalanche.” Red sprites 
and blue jets appear in the middle 
atmosphere, where electric 
charges change abruptly. Elves ap- 
pear at almost the same time but 
higher, where — as the Stanford 
group described — electromagnet- 
ic pulses from the lightning or pos- 
sibly sprites hit the ionosphere. 
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Customer 
Name 


INTERNATIONAL CRYSTAL MFG. 


ORDER FORM 


File 


10 North Lee, Oklahoma City, OK. 73102 Number 


QUANTITY CATALOG NUMBER (Note 1) CHANNEL/CRYSTAL FREQUENCY (Note 2) Equipment Type zeta} 
MHZ KHz HZ (See Note 4) Price 


*SEE REVERSE SIDE Total Number Items rare “CH OR XT Tax If fae Total Remittance ee ce: 
FOR NOTES This Order SEE NOTE 3 Applicable This Order 


Monday, December 16, 1996 


HOW TO REACH US 
seseeereeseeeeees/00 a.m, to 6:00 p.m, Monday through Friday 
A415) 777-7777 
..(800) 954-7777 
(800) 499-5700 
800) 227-4423 
vow 00 Fifth Street at Mission, San Francisco CA, 94103 
8:00 a.m. to 4:30 p.m. Monday through Friday 
...Mail to San Francisco Newspaper Agency, Classified Depart. 
925 Mission Street, San Francisco CA 94103 


snsnnsven (415) 512-7303 oF 543-4866 
-senne( 415) 777-6750/8:00 a.m. to 4:30p.m. 
(415) 777-7000 


By Telephone: 


San Francisco local 

San Francisco Bay Area (toll free)... 
California (toll free)... 

Outside California (toll free) 


By ViSILING:........s0008 


By Mall:.......... 


By Fax... 
Customer Service:. 
Home delivery: 


3S TO 
SS 
owing 


sations 


emer ? ADVERTISING 
et “DEADLINES © 


9600-9670 
9735-9970 For New Ads, Cancellations, Changes. 
These timesapplytostraight agate in-column 


BOATS: | ads, Fulldisplay deadiinesaregenerally 24 hours 


earlier. 
sports Section) 


HOW TO ADVERTISE EFFECTIVELY AND ECONOMICALLY 

Our telephones sales Representatives are pleased to help you compose 
the most effective ad at minimum cost. Here are some key points to 
remember about writing an ad: 
1. Attract the reader's attention with your headline or opening 

Statement. 
2. |nclude all essential facts about your product, especially the 

price, Usually the ad with the most complete description will 

draw the best response. 
3. Keep abbreviations to a minimum and use only commonly- 


DAY AD STARTS PHONE DEADLINE 
Tuesday thru 3:30 p.m. previous day 


eq Friday understood abbreviations. Too many abbreviations may cause 
J RATES Saturday 11:30am. Friday the ad to be unclear to the reader. 
: Sunday 4:30/p.m. Friday } 4.Our Classified advertising reaches more people than any other 
ate at Monday 0 p.m. Friday in Northern California, but not every potential buyer will read 
in Francisco FAX Deadlines 2:30 p.m. the day before your ad on the same day, Take advantage of our multiple 
niner_& Chronicle. insertion rate discounts for ads running 4, 7 or 12 con 


INE* PER DAY 


2:30 p.m, Thursday for Saturday 

2:30 p.m, Friday for Sunday 
4:30 p.m. Friday for Monday 
This newspaper wil nat be responsible for more 
than one incorrect insertion, and its Kability shall 


secutive days. If your ad gets the results you want before the 
ad runs out, you can cancel it; you will then only be billed for 
the days your ad ran, based on the daily billing rate (this does 
not apply to “Super Saver" rates) 


be limited to the price of one insertion No 
allowance wil be made tor errors not materialy 
affecting the value of the ad. All ror calms 
‘must be subrmitted within 30 days. 


YOUR AD ON IS ON THE INTERNET! 


ifi i ron the 
TAEDA anche ne eenReeee tae Our Classified ads(except display als appeal 

Py 20.34 Raebard ergs World Wide Web at no extra charge, Check out The 
Ss charcersand, Te cancion number gen te ine of Gate’ at http:/Avww.sfgate.com. 
eat Cad. caneaaton use brsere fy vercaton' | The Gale™is a service of the San Francisco Chronicle an the San Francis Examiner 
eae not be cancelled or changed prior to the first SRE ——= 
read TET AMERICAN taster cord VISA 
and 775 ONLY. “Prepayment Required EXPRESS emma 
LICATION. 


‘et items being sold in ad. Four (4) ads of the same category of product are permitted at “Super Saver” 


‘restrictions apply; ask sales rep for details. 


202 APARTMENTS 
SAN FRANCISCO 
UNFURNISHED 


$850/$900 Newly remod 


ios & 1 Bdrms 


1BR 


UNLIMITED. | Post/Hyde. NopetMgr567-6677 
b, $857 -up Jux stus & Ibrs all ame- 
wert by nities. AEK, micro; 1 w/ w/d in 


unit. BMR req, apply. 921-1969 


$860 Up 
CITY VIEWS! 


1BR, renov. hi-rise, private bal- 
cony, w/w carpets, laundry, 
courtyard, cleaners & grocery 
on-site. 24 hr doorman, parking 
avi, cats ok. 673-1608 


law, nr trans/ 
194-6153 


Sivic Ctr. Se~ 
d Loc 626-5122 


cin, quiet, top 


202 APARTMENTS 
SAN FRANCISCO 
UNFURNISHED 


1150 AND UP 
FINANCIAL DISTRICT 

Large Studios, 1-2-3 Bdrms & 
Townhomes. Best views/loc. in 
S.F. Parking avail. Doorman. 
Property Patrol. 434-2000 
$1175 Clarendon Hts 1BR in-law 
spec vus deck h/w fl berber 
asko w/d ns inc utils 974-9109. 


$ 


202 APARTMENTS 
SAN FRANCISCO 
UNFURNISHED 


$1700 Up Lux 2-story patio apts. 
3BR/2BA, parquet floors, park- 
ing incl. Conven. to trans. On- 
site shopping center. 
PARKMERCED 587-6322 


$1700 RUSSHILLVICT 4RMS 
FRPLC SUNNY REDEC. 566-3433 


$1700 SUNSET. 2BR 1%Ba, yard, 


$1195 1Br Geary 36th Ave, nr 
trans. Remod. Lre_ kitchen, 
Mansion style bidg, 563-7319 


ans/shops, no 
ainer. 673-1802 


jest of the Bay’ 


$865 Super studio. Fulton/20th 
Ave. Hdwd. New paint. 567-6579 


$875 -975 elegant spac. Jr 1BR, 
1BR. Closets. Lndry 776-1794 


gs FIRST! 
S7 DAYS/WK 


nts placed 
ers & more} 
log search 
yack guaran. 
T FOR FREE 


ch.com 


kg avi. Views. 
RKIN. 441-4755 


POX PLAZA 
SPECTACULAR 


VIEWS 
Studio,1 & 2BR 


* Fireplaces# 
* ON-SITE * 


‘orpt, 
iry. 752-8610 
re/Page Vict 
921-2324 x605 


th Ave/ * Fitness Center 
9555; 4741565 | * Secured Parking Avall 
NOBHILL * BAPT/MUNI at your door 


92-9595 Fee 


10, Ig. studio, 
415-824-8494 
stu nr fin dist, 
cl, 433-4623 
s. Charm Vict. 
|W 440-1683 
>. Courtyard, 
prkg. 673-1608 


studio, HW firs 
ets 587-9936 


415-626-6902 


Outside S.F.800-303-1390 
i oe on 29th fir en 


$895 & Up Studio & 1BR's 


A 


ROOM WITH A VIEW! 


State-of-the-Art Fitness Center 
Pool, Jacuzzi, Etc, Garage Avail. 


17th/Noe. 
863-0285 msg 


UDIOS | 24HourBoorman. __ 885-3333 
$895 & up Richmond & Sunset 1 

DROOMS & 2BRs, W/D, pkg avi. 668-2700. 

DROOMS $900 STUDIO RUSSIANHILL 


COMMUNITY 552-9595 Fee 


$925 Sunny & spacious 1BR, top 
fir, remodeled. Sy OK. 
HAYES/OCTAVIA 626-2158 


-AKE 
\GE 


a, Daly City 
5 

ary Lrg studio 
Agt 668-1202 
GEST AGENCY 


$930 Sunset, 1BR, garage, 
transp, no pets, 759-6338 

$940/UP PACIFICA 1&2B 
OCEAN-GOLF VIEWS 


Nr beach, Xpress bus/Bart. 
Horizons West (415)359-5944 
365 Talbot Avenue, Pacifica 
$945 SOMA 2BR Vict. sunny, w/w 
crpt, deck, 3yrs old. 552-2518 


$950 nr UCSF, 2Br, w/w, carport, 


T OF APTS., no pets/smkg., Indry. 681-0475 

HOUSES! $950 27th/Tarayal Modern 1BR. 

978 Gar, No pets. 415-752-8610 

\X SERVICE 

TS AT COST | $975 &up* 

AVENUE COME HO HO 
HOME FOR 

th this ad. THE HOLIDAYS 


~ Free Shuttle Bus to Fin, Dist. 
- Beautiful Gardens 
- Washers/Dryers/Fireplaces* 


141-2309/24hrs. 
NETWORK 


$ Back Guar. |- ae Atblede elie on Stet 3 
- City Views/Balconies/Patios 

LIST FREE! - Gated Subterranean Parking 

Vict nr Un. Sq., | - Studio, 1BR, 2BR & 3BR Plans 

S, Hel quiet, 

771-6714. 

space/storage, AT THE 


1 Sun. 11-2, 
llis, 921-6675, 


FILLMORE 
CENTER 


921-1969 


1475 Fillmore Street 
#in select apts 


Maxim Property Management 
Equal Housing Opportunity 
$975 Bernal Hts nr 280. 1BR. gdn. 
Bar. new cpt. No pets 776-7430 
$990 1BR DOLORES PARK. 
COMMUNITY 552-9595 Fee 


$995 up oversized studios w/all 
the xtras Incl: w/w cpt, AEK, 
micro; some w/ w/d. 921-1969 


$995. Twin Pks. 1BR. Dk, frpic, 
w/w cpt, elev. Indry. 824-4712 


idio Duboce nr 
IR Stanyan/ 
inny. 922-0178 


MI Districts! 

Largest! 

ee" 474-2435 

lean/secure nr 
firs 776-4681 


$1195 1BR Pac Hts, Calif/Lagu- 
na, w/w, AEK, uve quiet, 
laund, gar, No pets. 885-0671. 


$1200 APTS, FLATS, HOUSES 


COMMUNITY 
RENTALS 


LANDLORDS & OWNERS 
FREE TO LIST! 


SF's #1 2-9 since 1978 


$1200 Up. 1 & 2BR's !Award Win- 
ning luxury highrise! Unique 
views in Japantown, gym. 24 hr 
drmn, pkg. WT&T 415-931-6300 


$1200 Furn, studio, Nob Hill, prk 
avail. 415-749-1650 


$1200 Sunset 2BR. 2BA. parking, 
no pets. 457-6510; 564-1198 


$1250 Rich, 4Rms, gar, hdwd. 
$1350 Pac Hts 2BR 2BA, gar, vu. 
PACIFISIA_nofee 668-4355 
$1250 1BR, Lake & 7th, smi bide, 
crpt, good loc. 415-387-9121 


$1250- 15th/Geary 2BR, hdwd fir, 
heat incl. Agt 668-1262 


W/D, includes utils. 771-4613 
$ 


1750 AND UP. 
FINANCIAL DISTRICT 
1Brms w/lots of closets, SF's 
best views/loc. Doorman, Prke 
avail. Property Patrol. 434-2000 


$1750 Up Lux 2-story patio apts. 
3BR/2%ba, parquet floors, 
parking incl. Conven trans. 
on-site shopping ctr. 
PARKMERCED 587-6322 


$1750 SOMA Loft New 1Br, Live/ 
Wrk, Hdwd, Prkg. 415-641-5265 


$1800 SOMA 1BR Luxury Loft, 
W/D, Storage, hdwd firs. 
Views. Sec. prkng. 777-2227 
$1800 3BR RICHMOND 
COMMUNITY 552-9595 Fee 
$1800 3BRSUNSET 
COMMUNITY 552-9595 Fee 
$1800 Mission Dist. Remodel 4BR 
2BA Vict. gar. & yard. 821-7800 
$1800. Outer Sunset, Mod 3br 2ba 
parking laundry fplc. 661-1500 
$1800 PacHts 2br/2ba,vu,nupnt/ 
cpt,indry,pke avi.agt771-0550 


$1850 COW HOLLOW. 2BR/1BA, 
top floor view, AEK, elevator, 
Indry, prkg. No pets. 929-1884 


$1895 Nob Hill 2BR+den FDR, 
1600+sf Indry util incl 771-9919 


$1975 PAC HTS 2BR 1BA, deck, 
hdwd fir. Gar. No pets. 673-3855 


$1295 LAUREL HEIGHTS 1BR. 
Frpic. Lndry. View. 668-3318 


SAPARTM 1,2&38drms 

APARTMENTS UNLIMITED 

PacHts Marina Nob/RussHill 
Fee/Guarantee 771-0447 


$1300 2BR. Hayes/Broderick. 
Top fir, sunny. Hwd firs. No 
dogs. TCO, 621-1100, x100. 


$1300 IBR MARINA 
COMMUNITY 552-9595 Fee 

$13002BRMISSION 
COMMUNITY 552-9595 Fee 
$13002BR WESTERN ADDITION 


COMMUNITY 552-9595 Fee 


) $1300 Fillmore/Bush 2BR 14BA 


Hdwd fl. No gar. 750-0777 


R | $1325 up Cath Hill. Vu. Le 4rms, 


1Br. Art deco. Pd utls. Elev. 
Open dly: 950 Franklin. 567-3190 


$2175 Russ. Hill. View. 4-rms, 
frplc. elev. Cable TV. Open: 2677 
[B . Mi 131-7732 


$2225 COWHOLLOW3BrHwdNu 
Kit/bath 2943 Steiner 563-8809 


$2300 up 6-rm. Ideal for live/ 
work/office nr Munl/Bart. New 
Decor. Mrkt @ Church 861-1160 


$2300 Twin Pks 2BR/2BA, view, 
frplc, d/w, gar incl. 668-2700. 


$2375 Pac. Hts. View! Lre 4-rm + 
DR. Hdwd. Art deco. Elev. Open; 
1875 Pacific Ave. Mer: 474-4865 


$2500 Pac. Hts. 2Br. 2Ba. Top Fir 
Suite. FDR, Den, View, Elev, Gar 
Avail., vacant. 415-885-5847 


$2600 Buena Vista East. Penthse 
1BR+den. Pano vu, mod. Kit. Pvt 
roofdk, Indry, prkg. 255-7154 


$2600 Pac Hts, Ire 2BR 2BA, eleg 
bldg, total renov, new kit, 
hdwd, prkne. no pets. 885-2281 


$1350 2BR Russlanhill fp dk crpt 
Free for owners to list 


MF eRe: 


We place 100s of tenants mnthly 
METRO563-RENT Fee/Guar 


$1350 up. COW HOLLOW IBR, 
hwd, gar. 474-7853; 346-3315 


$1400 RICH. Art deco 4rms, Gi 


iG 
Park vu, hdwd. Lndry 387-5909 


$1400. Rich Dist 17th Ave, nice, 
3BR, 2BA, W/D, gare. 752-2612. 


$2700. Pristine Russ. Hill 2Br. 
2Ba. LR, FOR, frplc. gourmet 
kit. view, hrdwd. firs, roofdeck, 
security bidg. cat ok, 331-1461 


$2850 PacHts, Vict.2BR+,2BA, 
GG view, frpic, new paint, newl: 
refinished hdwd. Agt. 221-198) 


$2950 Prime Pac Hts COTTAGE 
2-3BR, 2BA, pkg, sun 567-4517 


$1425 2BR Sanchez-17th. an 
W/D. Clean. No pets. 664-6970 


$1425 BuenaVista E.,1Br,vu, sep 
din area, Indry,pkg avi 255-7154 


$1450 Nob Hill ppee 1Br w/FDR, 
hw fl, Indry.util incl, 771-9919 


$1475 Russ Hill 1BR Remod kit/ 
ba. D/W, micro. 2nd fl. No pkg. 
2344 Van Ness 861-1142 x261 


$1500 Need a great apt? Let our 
friendly Agents search for you. 
Call Rental Solutions 522-5600. 


$1500. Twin Pks. 2BR. Dk, frplc, 
w/w cpt, elev. Indry. 824-4712 
$1550 Cow Hollow nice 1BR, DR. 
No pet. No prkg. Agt. 346-2888 


1585 AND UP 
FINANCIAL DISTRICT 
2BRs, lots of closets. Best views/ 


location. Doorman. Parking 
avail. Property Patrol. 434-2000 


$1600. 1650 Jackson/Van Ne: 
Beaut 1br 1ba, nu highrise, vu, 
secured by card access system, 
marble frpl, balcony, kitch w/ 
gas stove, microwave, D/W, 
disposal, Indry facil, gar, no 
pets, avail immed, 415-777-2914 


$ 


$1000-Up. Stu’s/1Brs/2Brs. Bay- 
side Village. Lux apts on the 
Bay. No pet 415/777-4850 


$1600 Cole Vly 2BR, newly remod 
prkg, nr shops/trans, no smke/ 
pets. 155 Carmel St 861-2340 


$1000 1BR Panhandle. New cpt, 
top fir,quiet.No pet 621-1100 TCO 


$1600 Pac. Hts. 2br. 2ba. pkg. no 
pet, 415-474-7808 


$1050 Sick of Classifieds! Let our 
Friendly Agents search for you! 
Call Rental Solutions 522-5600. 

$1050 2BR, new dec, w/w, AEK, 
pkg, 5th Ave/Anza 776-2390 


$1050 Market/Gough large 1BR. 
View. New cpt & paint. 255-0185 
$1075 Potr. Hill 2BR, mod. kit/ba. 
Patio, Yrd, New decor, 861-1160 


$1085 up. Lbr's. Call for late Jan. 
availability. Full amens/transp. 
5285 Diamond Hts. 285-1231 


Newly remod studios & 1BRs, 
heated pool, sauna, ey , PKe 
avail. 474-0333; 433-3333. 

$1100 1BR UPPER HAIGHT. 

COMMUNITY 552-9595 Fee 


$1100, ALAMO SQUARE, Jr 1BR, 
spacious, lite, closets. 731-8547 


$1625 & Up 
LUXURY 2 BEDROOMS 
AVAILABLE 


2000 
POST 


. 
* Parking Garage 
* Full Fitness Facility 
* Lap Pool/Jacuzzi 
* Corporate Suites Available 
922-2006 


Open Occupancy Developement 
$1650 1BR’s. Spectacular City 
Vus, Lux Highrise/Rincon Tow- 
ers. Laun facil. Pkg avi. Nr Em- 
barcadero Bart/Muni 777-4100, 


1100 Nr UC Med, 1BR, nu paint/ 
Scrat w/d, pke.quiet. 681-8205 


$1650 PacHts 2br/14ba, prke, 
pool,Indry,nr trans. 751-7553, 


$1145 & Up Stonestown Apts 
Spacious 1, 2 & 3BRs w/ free 
utilities & pkg, 564-4000 EHO. 


$1700 MARINA Art deco. Elegant 
1BR, hwd, sep. dining, new 
paint, Indry. No pets. 775-3665 


arPke | $1150 Upr Mrkt. Le studio, pool, 
2-7444 ai utlis ing. 586-2787 


y 


$1700- Francisco/Polk  1BR. 
Hdwd, prkng Incl. Agt 668-1202 


$3100 Nob Hill 2BR 2BA, G.G. 
view, hdwd flrs, frplc, deck, gar 
incl. Unique Homes 441-5852 


MW MARINA GREEN !!! 


IN THE HEART OF THE MARINA 
Studios & 1BR’s available 
474-0333 or 433-3333 


ONE BIG MAN & ONEBIG TRUCK 
MOVING CO #174097. 931-0193 


222 FLATS 
SAN FRANCISCO 


UNFURNISHED 


$950 Sunset 34th Ave 2br, new 
cpt, remod, no pet. 664-2661. 


$1000. Excelsior. 2BR Vict. Im- 
mac, w/d. Nice Yd. 415-898-7305 


$1060, EXCELSIOR. Lge. 2BR, 
top, Vu, deck, no pets, 584-0563 


$1250 2BR, newly dec, w/w, gar, 
no pets, appt only. 334-9805 


$1250 Eureka Valley, 3BR, hdwd, 
appliances, nr trans, 605-9173 


$1300, Richmond 26th Ave/Ful- 
ton. 2BR. w/d. 415-751-2926 


$1375 North Beach Charming 2br 
vict, excl cnd, new kit/crpt, nr 
Bay & Powell. Lease. 388-4214 


$1400 Upper Market Ig. 1BR. vict. 
parking, 2 min to Muni/shops. 
some pets ok. 565-0368 


$1500 Bernal Hts 2BR lba. Views. 
Hdwd firs. Washer /dryer, Walk 
to BART & shopping. 647-7707 
$1550 Stop Searching! Let our 
Friendly Agents search for you! 
Call Rental Solutions 522-5600. 
$1595 1235 Lawton, 3BR 2BA, 
open Sat/Sun 1-4. 415-759-7178 
$1600 Castro 2BR, deck, view, 
erdn, hw frs, hi ceils 552-6046 
$1670 2ist St/S, Van Ness 3br/ 


ba, le kit & din rm, views, frplc, 
W/D, gar, deck. 415-751-6562 


$1695 Remodeled 4BR w/large 
remod. kitc,gas stv. New w/w, 
Spacious. Inr Mission. 221-1201 


$1700 Twin Peaks. 2BR/1BA, 
fplc, garage, yd. 776-3467 

$1800 2BR Duboce Tri. Deck, gar- 
den, 2-car gar. 415-383-3124 

$1895 tt) Hill Sunny Ire 3BR/ 
1BA, hdwa, carpets, storage, 
yard, w/d, pets negot, 383-5851 

$1950 SOMA Live/wk loft. +/- 
furn. 1br, -+den. FP, vws, gour. 
kit, Deck-gar-sec, 928-698 


nm 


Customer 
Name 


INTERNATIONAL CRYSTAL MFG. 
Bl [ai ORDER FORM 


Bs 


File 


10 North Lee, Oklahoma City, OK. 73102 Number 


Totai 
Price 


QUANTITY CATALOG NUMBER (Note 1) CHANNEL/CRYSTAL FREQUENCY (Note 2) 


MHZ KHZ HZ 


Equipment Type 
(See Note 4) 


“SEE REVERSE SIDE Total Number Items fe “CH OR XT Tax If freee Total Remittance ae: 
FOR NOTES This Order SEE NOTE 3 Applicable This Order 


NOTE 1 ee 


Catalog numbers normally have six digits. Special numbers may have 
seven digits, and/or characters. 


NOTE 2 

When using the ICM ‘’40”' series catalog number, you must specify 
CRYSTAL FREQUENCY. Catalog numbers assigned to specific 
equipment require CHANNEL FREQUENCY, since the file information 
contains the formula for calculating the crystal frequency. This would 
not apply to IF or special crystals. 


NOTE 3 
Circle letter CH for channel frequency. 
Circle letter XT for crystal frequency. 


NOTE 4 


If you wish to have ICM check your catalog number, please list the type 
of equipment or equipment manufacturer’s crystal number. Also, listing 
the crystal frequency you have determined will allow a cross check of 
catalog number and channel calculations. In cases where such 
information is not supplied, the crystal will be shipped for the catalog 
number and channel frequency specified. 


Remember to.include your FILE NUMBER 


REMARKS 


__ 


INTERNATIONAL CRYSTAL MANUFACTURING CO. does not assume 
responsibility in collecting applicable state use taxes other than Oklahoma, and 
those states with which Oklahoma has a Reciprocal agreement. It is assumed that 
customers will declare and pay said use tax to their respective state. 


All claims for defective workmanship or material must be made in writing within 
10 days after receipt at specified point of delivery. Any claims made after this 
time will not be recognized. Returned material will not be accepted unless we 
previously authorize return of same in writing. 


Dear International Custom®@® ae 


Thank you for your order. Attached is a copy of the processed order as 

it is being entered for production. Please check the information and notify 
us of any discrepancy. To insure proper credit and prevent any delay in 
the shipment of your order, please return the acknowledgment copy or 


refer to your factory order number with your remittance, 


IMPORTANT 


On inquiries on the status of your order, please refer to your 


Customer File Number and to the Factory Order Number given on 
the acknowledgment copy. Without these numbers it will be im- 
possible for us to furnish information on your order. 


INTERNATIONAL CRYSTAL MANUFACTURING COMPANY, INC. 
10 North Lee, Oklahoma City, Oklahoma 73102 


IMPORTANT! 


On inquiries on the status of your order, please refer to your Customer File Number 
and to the Factory Order Number given on the acknowledgement copy. 


Without these numbers it will be impossible for us to furnish information on your order. 


For fast processing of your 
orders, include your file number 


| 67 355 


YOUR NUMBER 


Your name and current address are stored in this file as well as information on your working orders. 


Osha) 


For fast processing of your 
orders, include your file number 


YOUR NUMBER 


Your name and current address are stored in this file as well as information on your working orders. 


Otsu) 


Dear International Customer: 


Thank you for your order. Attached is a copy of the processed order as 

it is being entered for production. Please check the information and notify 
us of any discrepancy. To insure proper credit and prevent any delay in 
the shipment of your order, please return the acknowledgment copy or 


refer to your factory order number with your remittance, 


IMPORTANT 


On inquiries on the ‘status of your order, please refer to your 


Customer File Number and to the Factory Order Number given on 
the acknowledgment copy. Without these numbers it will be im- 
possible for us to furnish information on your order. 


INTERNATIONAL CRYSTAL MANUFACTURING COMPANY, INC. 
a 10 North Lee, Oklahoma City, Oklahoma 73102 


100 Bierney Creek Road, Suite C, Lakeside, MT 59922 
406-844-3052: email: sales@amcominc.com 
www.amcominc.com 
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INTERNATIONAL CRYSTAL MANUFACTURING COMPANY, INCORPORATED NOK Ve hy eat 
PO Box 26330, *6-Nertht-ee=Oklahoma City OK 73126-0330 


INTERNATIONAL CRYSTAL MFG. 
ORDER FORM 


; File 
10 North Lee, Oklahoma City, OK. 73102 


Number as ofa et on 


coe Tg Sad /e / 


Item QUANTITY CATALOG NUMBER (Note 1) CHANNEL/ CRYSTAL FREQUENCY (Note 2) Equipment Type Totai 
neds KHZ HZ Hl tee (See aay Price 
gs v4 / 2 / bE iyiatae 
HEatHhif 
, CH" 
CH’ 
XT 
CH’ 
XT 


“SEE REVERSE SIDE Total Number Items Petter | “CH OR XT Tax If 
FOR NOTES This Order SEE NOTE 3 \ 


Applicable 


Total Remittance 
This Order 


asia 


NOTE 1 


Catalog numbers normally have six digits. Special numbers may have 
seven digits, and/or characters. 


Remember to include your FILE NUMBER 


REMARKS 


NOTE 2 

When using the ICM ‘’40”’ series catalog number, you must specify 
CRYSTAL FREQUENCY. Catalog numbers assigned to specific 
equipment require CHANNEL FREQUENCY, since the file information 
contains the formula for calculating the crystal frequency. This would 
not apply to IF or special crystals. 


NOTE 3 
Circle letter CH for channel frequency. 
Circle letter XT for crystal frequency INTERNATIONAL CRYSTAL MANUFACTURING CO. does not assume 
p responsibility in collecting applicable state use taxes other than Oklahoma, and 
NOTE 4 those states with which Oklahoma has a Reciprocal agreement. It is assumed that 


customers will declare and pay said use tax to their respective state. 
If you wish to have ICM check your catalog number, please list the type 


of equipment or equipment manufacturer's crystal number. Also, listing 


All claims for defective workmanship or material must be made in writing within 
the crystal frequency you have determined will allow a cross check of 10 days after receipt at specified point of delivery. Any claims made after this 


catalog number and channel calculations. In cases where such time will not be recognized. Returned material will not be accepted unless we 
4 i ‘ K previously authorize return of same in writing. 

information is not supplied, the crystal will be shipped for the catalog 

number and channel frequency specified. 


Customer Customer 
PO# N 
INTERNATIONAL CRYSTAL MFG. sae 


ORDER FORM |x" 


10 Neth fee. Ouanome City, OK. 73102 


Number 
Ite QUANTITY CATALOG NUMBER (Note 1) CHANNEL/CRYSTAL FREQUENCY (Note 2) Equipment Type 
(See Note 4) 


MHZ KHZ HZ 


*SEE REVERSE SIDE Total Number Items re “CH OR XT Tax If eee a Total Remittance | 
FOR NOTES This Order SEE NOTE 3 Dueeias This Order 


: a Customer Customer 
mei : PO# Name 
INTERNATIONAL CRYSTAL MFG. 
senator j File 
10 North Lee, Oklahoma City, OK. 73102 ORDER FORM Number G 7 5) Ss. g 
QUANTITY CATALOG NUMBER (Note 1) CHANNEL/CRYSTAL FREQUENCY (Note 2) Equipment Type 


MHZ KHZ HZ (See Note 4) 


“SEE REVERSE SIDE Total Number Items Meise | “CH OR XT Tax If Total Remittance | 
This Order SEE NOTE 3 Applicable This Order 


FOR NOTES 


NOTE 1 


Catalog numbers normally have six digits. Special numbers may have 
seven digits, and/or characters. 


NOTE 2 

When using the ICM “'40”' series catalog number, you must specify 
CRYSTAL FREQUENCY. Catalog numbers assigned to specific 
equipment require CHANNEL FREQUENCY, since the file information 
contains the formula for calculating the crystal frequency. This would 
not apply to IF or special crystals. 


NOTE 3 
Circle letter CH for channel frequency. 
Circle letter XT for crystal frequency. 


NOTE 4 


If you wish to have ICM check your catalog number, please list the type 
of equipment or equipment manufacturer's crystal number. Also, listing 
the crystal frequency you have determined will allow a cross check of 
catalog number and channel calculations. In cases where such 
information is not supplied, the crystal will be shipped for the catalog 
number and channel frequency specified. 


NOTE 1 
Catalog numbers normally have six digits. Special numbers may have 
seven digits, and/or characters. 


NOTE 2 

When using the ICM ‘’40”’ series catalog number, you must specify 
CRYSTAL FREQUENCY. Catalog numbers assigned to specific 
equipment require CHANNEL FREQUENCY, since the file information 
contains the formula for calculating the crystal frequency. This would 
not apply to IF or special crystals. 


NOTE 3 
Circle letter CH for channel frequency. 
Circle letter XT for crystal frequency. 


NOTE 4 


If you wish to have ICM check your catalog number, please list the type 
of equipment or equipment manufacturer's crystal number. Also, listing 
the crystal frequency you have determined will allow a cross check of 
catalog number and channel calculations. In cases where such 
information is not supplied, the crystal will be shipped for the catalog 
number and channel frequency specified. 


Remember to include your FILE NUMBER 


REMARKS 


INTERNATIONAL CRYSTAL MANUFACTURING CO. does not assume 
responsibility in collecting applicable state use taxes other than Oklahoma, and 
those states with which Oklahoma has a Reciprocal agreement. It is assumed that 
customers will declare and pay said use tax to their respective state 


All claims for defective workmanship or material must be made in writing within 
10 days after receipt at specified point of delivery. Any claims made after this 
time will not be recognized. Returned material will not be accepted unless we 
previously authorize return of same in writing. 


Remember to include your FILE NUMBER 


REMARKS 


INTERNATIONAL CRYSTAL MANUFACTURING CO. does not assume 
responsibility in collecting applicable state use taxes other than Oklahoma, and 
those states with which Oklahoma has a Reciprocal agreement. It is assumed that 
customers will declare and pay said use tax to their respective state. 


All claims for defective workmanship or material must be made in writing within 
10 days after receipt at specified point of delivery. Any claims made after this 
time will not be recognized. Returned material will not be accepted unless we 
previously authorize return of same in writing. 
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PACKING SLIP 
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PACKING SLIP 


CUSTOMER - JIM SADLER 
F/O NOO3L443 003 03/13/80 
QNTY CAT NO CHAN FREO XTAL FREC 
1 433275 a, 72nnno 
¢s 2bC 32 PF 
MEE PROCESS NO Oh 
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PACKING SLIP 


CUSTOMER JIM SADLER 
F/O NOO312443 004 03/13/7480 
GNTY CAT NO CHAN FRE® XTAL FRE@ 
1L W33e75 4, ? 70000 
cS. P&C 32 PF 
OVERTONE 1 ae TES ee PROCESS NO 6O] 
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SS-32M INSTRUCTION SHEET 


LIL JL Its 


[J 


15 


FREQUENCY SELECTION 


12 


13 


4 ee) 


MOUNTING 


Mount the unit with the items supplied. If the unit is mounted with 
silicon seal or any other type of glue, the warranty will be void 


unless all silicon seal or glue is confined to the bottom of the PCB 
around the edges only (none in IC-107). 


POWER HOOK-UP 


Hook +V (red) on the circuit board to a keyed source of +6 to 
+12VDC, regulated if possible. Hook GND (black) on the PCB to 
chassis ground in negative ground systems. If positive ground 
operation is required, interchange GND and +V connections. If 


polarity is reversed to the unit, 1C-107 will be damaged. Be careful 
of a radio which has multiple grounds, such as a chassis ground 
and a true vehicle ground. A GE Mastr Pro is a good exampie. The 
same holds true of the Motorola HT-200/PT-200 series portables. 


PROGRAMMING 


This programmable line of products uses jumpers from the pins of 
1C-107 to the Ground Buss to select the frequency desired. When 
the jumpers are in any particular location, the binary code that is 
presented to IC-107 internally selects which one of the 32 frequen- 
cies is to be generated by the encoder. For instance, if 1Z (100.0Hz) 


PROGRAMMING CHART 
FOR CTCSS PRODUCTS 


GROUP A 

IC PIN NUMBER 
” FREQ. CODE 10 11:12 13 14 
1 67.0 XZ HS OR OG, 0: 
2 71.9 XA o Oo 0 oO 4 
3 74.4 WA Or OFEO ChIyy-O 
4 77.0 xB OFS Orla 
5 79.7 sP OF Out, "O70 
6 82.5 YZ OO ads O.4 
vf 85.4 YA OF 0) Sl tel 0 
8 88.5 YB (TLL mis Ta 
9 91.5 2Z OO 10 0 
10 94.8 ZA Ost eeOe ees ot 
1 97.4 zB OA: be 100, 
12 100.0 1Z Ole ie OF Mt 
13 103.5 1A Oot 70! 0 
14 107.2 1B On fe et e0.,,"t 
15 110.9 2Z OA ie 1a 
16 114.8 2A (age ea ice | 
17 118.8 2B 1 210)..-0)-0' 20, 
18 123.0 3Z ASPO OU 0 6,43 
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is desired, the code required is located on the Programming Chart 
and the jumpers are added accordingly. For example, the code for 
1Z is 01011", thus IC-107 pins 10 and 12 are grounded to the 
Ground Buss and pins 11, 13, and 14 left unconnected. Special fre- 
quencies are also avilable by using a different frequency crystal. 
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SS-32M PARTS LIST 


Ri 10Meg 1/8W Resistor 5% Carbon Film 06-1068 22 ea 
R2 6.8K 1/8W Resistor 5% Carbon Film 06-6828 .22 ea. 
R3 1.2K 1/8W Resistor 5% Carbon Film 06-1228 22 ea 
R4 CSR202 Resistor Network 51-1217 2.30 ea 
C1 luf Capacitor CY20 Mono 21-1040 2.00 ea 
Yi 1MHz Crystal (2 Leads) 48-1000 7.50 ea. 
1C-1 Custom CMOS IC-107 51-0107 17.50 ea 
1 Printed Circuit Board 84-1027 1.26 ea 
10 30 AWG PVC Black Wire 30-7025 10 ft 

10" 30 AWG PVC Red Wire 30-7026 -10 ft 

10" 30 AWG PVC Yellow Wire 30-7028 10 ft 

2 Clear Mylar Label 54-1008 .05 ea 
2 Group A Freq. Selection Stickers 54-1002 10 ea 
1 Square Double Sided Tape 75-1002 .05 ea. 


The price of the SS-32M is $29.95 each. Your PREPAID order will be 
sent POSTPAID by AIRMAIL or UPS Blue Label the same day it is 
received. California residents add 6% sales tax or supply resale 
card with order. 


~ Communications Specialists, Inc. 
MB 426 W. Taft Ave., Orange, CA 92665-4296 


pt (714) 998-3021 (California), (800) 854-0547 


PROCEDURE FOR CONNECTING SUB-AUDIBLE ENCODER TONE TO TRANSMITTER 


The encoder tone output is typically connected just prior to the 
modulator stage. Typical connections would be to the center of the 
deviation control, to the input of the finai audio driver, to the varactor 
modulator diodes or to the manufacturer’s normal connection point. 
This connection point varies with each different model radio, and 
you must determine which provides the best results. In a tube type 
transmitter, the grid of the modulator is often used, or a varactor kit 
should be used to modulate the crystal directly in a tube type or solid 
state transmitter, see figure E1. The VARACTOR (transistor base to 
collector junction of an NPN silicon transistor) changes A.C. voltage 
into changing capacitance which truely FM modulates the transmit- 
ter. No intermoding or distortion of the voice will be noted with this 
method. Various values of coupling capacitors are shown for differ- 
ent frequency ranges of the transmitter. A higher value of capaci- 
tance will increase the deviation level, however if the capacitance is 
too high, it may be difficult to set the transmitter on frequency. 
Varactor Kits are available from us for $3.00 each. Use this method if 
other connection points prove unsuccessful. 

DO NOT connect the encoder tone to the microphone input as 
this invariably causes excessive tone and harmonic distortion due to 
the frequency response of the transmitter’s speech amplifier. The 
speech amplifier has a typical response of 300Hz to 3000Hz and does 
not permit the fundamental tone to be transmitted. This is the usual 
cause of a distorted tone output as monitored on a deviation scope. 

The output of our encoder is low Z, so it is capable of driving low 
Z loads. if you are driving a high Z load such as 100K deviation pot, 

47K 2-20 PF 


DIRECTLY TO OSC GRID 


TONE 9 


te alae {{}——e Senco 
50 MHZ - 20 PF 
.00!5 | 470K “ 150 MHZ - 5 PF 
ies 450 MHZ - 2 PF 
FIG. EI 2N3565 


then a series isolation resistor should be used so the encoder will 
not load down the normal voice modulation. This resistor value must 
be determined experimentally, but a 100K resistor would be a good 
starting point. This value could change from 10K to 1 meg depending 
on the radio used. If the tone output of the encoder is connected to a 
point in the transmitter where DC Bias is present, a .33uf to tuf 
capacitor may have to be added in series with the encoder to keep 
this Bias from being upset. 

If tone distortion continues to be a problem, then a capacitor 
can be placed on the tone output to provide additional filtering where 
required, see figure E2. This is most noticeable in phase modulators 
since the frequency response seems to be quite poor at the low end 
of the audio range. If you are using a deviation scope, then little 
spikes will be riding on the sine wave output, and this will sound like 
a buzz. The additional filtering will cure the problem. True FM 
modulators do not have this problem and are very easy to work with 
and interface very well with sub-audible encoders. These modulators 
can be identified quite easily since the audio is fed into a varactor 
which is often connected in parallel with the crystal. If the purity of 
the encoder output is in question, look at the output of the encoder 
with an oscilloscope. 

Most UHF transmitters interface quite well with sub-audible 
encoders. This is primarily due to the high multiplication factor from 
the modulator to the final amplifier stage. Because of the lower 
number of multiplication stages in low band transmitters, sufficient 
deviation level can sometimes be difficult to obtain. 
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MULTI-TONE APPLICATIONS 


By adding a little additional circuitry, our programmable tine of prod- 
ucts may be frequency programmed by remote means. Since these 
products all use DC signals for switching, any number of tones may 
be switched in or out without being concerned with additional lead 
length, or stray capacitance affecting the frequency. This is a typicai 
problem associated with tunable or reed type units. 

There are a number of ways of changing frequencies from a 
remote location. The easiest way is to use a 33 position binary switch 
(available from us) which connects on the circuit board. Thus all 32 
tones may be accessed by rotating through all positions on the 
switch,.with the first position on the switch being the off condition 
(see figure M1). When connections are made in this manner, position 
ONE will be the off condition, and the path from “G” to ‘“H" will be 
open thereby removing power from the programmable board. Posi- 
tion TWO would be 67.0Hz (Group A), position THREE would be 
71.9Hz, and so on up to position 33 which would be 203.5Hz. 

The other method for adding additional frequencies is to use a 
single pole rotary switch with as many positions as the number of 
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different frequencies required. Using this method, a diode for line 
isolation must be used in each leg of the program code which 
requires a ‘0’ or a ground for programming (see figure M2). In this 
example, three frequencies are required to operate a three site re- 
peater system. The sub-audible tones required to access all three 
sites are 5Z (151.4Hz), 4B (146.2Hz), and YZ (82.5Hz). The frequency 
code is located on the programming chart for each of the three fre- 
quencies and these codes are converted to the appropriate diode 
array for each frequency. For example, position number two on the 
rotary switch must be 146.2Hz. This corresponds to 10110” on the 
program chart. By looking at this code, it is determined that 2 diodes 
will be required on the locations containing a “0”, and no connection 
is required in the locations containing a “1”. Thus the lines from pin 
11, and pin 14, on IC-107 are pulled to ground through the series 
diodes when the rotary switch is in position number two. This 
method works quite well where space is a factor, and is best when 
only a few frequencies are required. 
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ROTARY SWITCH 
1 POLE 


NC — NO CONNECTION 


RF INTERFERENCE 


Although our encoders are not susceptable to RF, care must be 
taken when locating the unit, and how the wires are routed. In most 
cases of RF interference it has been found that the RF is coupled 
into the leads of the encoder and then fed back into the radio itself 
where the RF upsets the bias conditions in the transmitter. This 
causes distortion and other unusual effects. But under these condi- 


tions it will be noted that the encoder is still working properly. This is 
most common in portable hand held radios, since often the circuitry 
is compromised slightly to achieve the small size required. Often a 
small by-pass capacitor such as a 100pf in the radio’s circuit board 
works quite well. Also, keeping all leads as short as possible or 
re-routing the wires helps. 
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Temperature Compensation 
Crystals requiring close temperature tolerance are supplied with Ss to 
temperature vs frequency characteristics. Crystal angles are chosen so that the 
curve falls within compensation range of the oscillator (in which it is to be 
installed). To insure operation of the oscillator and crystal within tolerance over 
8 wide temperature range, component values in the compensation network 
must be selected to correct the crystal curve. The curve of the new crystal may 
or may not match the curve of the crystal being replaced. After installation and 
tune-up, the customer should check the oscillator frequency over the 
temperature range the equipment will be operating. International has the 
facilities for making these oscillator temperature tests, and offers this service to 
customers at a nominal charge. 


Installation 


Care should be taken when installing crystals in your equipment. DO NOT 
overheat the base-to-can seal, or the vent hole seal. Attempting to solder at 
these points will damage the crystal. 


Listed below are a few of the common problems encountered by customers 
during installation: 

@ Solder bridges between components. 

@ Defective oscillator components. 

® Incorrect oscillator module type for equipment being used. 

® 


Low output (large frequency change requires retuning all stages following 

oscillator). 

Oscillator trim (where inductive trim is used, value of inductance must be 

changed with ranges — usually large frequency changes). 

@ Oscillator trim (some units use small variable for fine trim and large fixed 
Capacitor for rough trim). Unit may require changing fixed capacitor. 


WARRANTY 


Crystais will be within tolerance and are guaranteed only to work in the equipment | 
or oscillator load as shown on the calibration chart. 


All International Crystals are guaranteed against defective materials and workman- | 
ship for an unlimited time when used in the correct equipment or oscillator load. 


All crystals should be checked immediately upon receipt. Any damage must be 
reported to International Crystal within 10 days of receipt of order. The crystals 
should then be returned for inspection and replacement. Credit will not be allowed 
after this 10-day period for crystals damaged in the mails. 


Crystals are custom made to your order and are not stock items. Units therefore 
may be returned only under the conditions specified in our return material policy. 


INTERNATIONAL CRYSTAL MANUFACTURING COMPANY, INC. 
10 North Lee, Oklahoma City. Oklahoma 73102 


2 
(IMPORTANT 


Please keep the individual item sheets and packing slip until the crystals have been 


checked for proper operation in your equipment. 


If there are questions please return the item sheet and packing slip with the crystals 
since it gives the ICM Catalog number, Factory order number, etc., so that we may 


follow through with your questions. Without this information your order may be delayed. 


Temperature C ation 
Crystals requiring cS emperature tolerance are supplied with data as to 


temperature vs frequency characteristics. Crystal angles are chosen so that the 
curve falls within compensation range of the oscillator (in which it is to be 
installed). To insure operation of the oscillator and crystal within tolerance over 
a wide temperature range, component values in the compensation network 
must be selected to correct the crystal curve. The curve of the new crystal may 
or may not match the curve of the crystal being replaced. After installation and 
tune-up, the customer should check the oscillator frequency over the 
temperature range the equipment will be operating. International has the 
facilities for making these oscillator temperature tests, and offers this service to 
customers at a nominal charge. 


Installation 


Care should be taken when installing crystals in your equipment. DO NOT 
overheat the base-to-can seal, or the vent hole seal. Attempting to solder at 
these points will damage the crystal. 


Listed below are a few of the common problems encountered by customers 
during installation: 


@ Solder bridges between components. 

@ Defective oscillator components. 

@® Incorrect oscillator module type for equipment being used. 

@ Low output (large frequency change requires retuning all stages following 

oscillator). 

Oscillator trim (where inductive trim is used, value of inductance must be 

changed with ranges — usually large frequency changes). 

@ Oscillator trim (some units use small variable for fine trim and large fixed 
capacitor for rough trim). Unit may require changing fixed capacitor. 


WARRANTY 


Crystals will be within tolerance and are guaranteed only to work in the equipment 
or oscillator load as shown on the calibration chart. 


All International Crystals are guaranteed against defective materials and workman- 
ship for an unlimited time when used in the correct equipment or oscillator load. 


All crystals should be checked immediately upon receipt. Any damage must be 
reported to International Crystal within 10 days of receipt of order. The crystals 
should then be returned for inspection and replacement. Credit will not be allowed 
after this 10-day period for crystals damaged in the mails. 


Crystals are custom made to your order and are not stock items. Units therefore 
may be returned only under the conditions specified in our return material policy 


INTERNATIONAL CRYSTAL MANUFACTURING COMPANY, INC. 
10 North Lee, Oklahoma City. Oklahoma 73102 


IMPORTANT 


Please keep the individual item sheets and packing slip until the crystals have been 


checked for proper operation in your equipment. 


If there are questions please return the item sheet and packing slip with the crystals 
since it gives the ICM Catalog number, Factory order number, etc., so that we may 


follow through with your questions. Without this information your order may be delayed. 


Customer 
Name 


PRIORITY 


INTERNATIOQDIL CRYSTAL MFG. 
: |= ORDER FORM 


10 North Lee, Oklahoma City, OK. 73102 


Item QUANTITY CATALOG NUMBER (Note 1) CHANNEL/CRYSTAL FREQUENCY (Note 2) Equipment Type 
MHZ KHZ HZ (See Note 4) 


“SEE REVERSE SIDE Total Number Items ee “CH OR XT Tax If equ Total Remittance | 
FOR NOTES This Order SEE NOTE 3 Applicable This Order 


NOTE 1 * 


Catalog numbers normally have six digits. Special numbers may have 
seven digits, and/or characters. 


Remember to include your FILE cuca 


REMARKS 


NOTE 2 

When using the ICM ‘'40”' series catalog number, you must specify 
CRYSTAL FREQUENCY. Catalog numbers assigned to specific 
equipment require CHANNEL FREQUENCY, since the file information 
contains the formula for calculating the crystal frequency. This would 
not apply to IF or special crystals. 


NOTE 3 

Circle letter CH for channel frequency. 

Circle letter XT for crystal frequency. INTERNATIONAL CRYSTAL MANUFACTURING CO. does not assume 
responsibility in collecting applicable state use taxes other than Oklahoma, and 

NOTE 4 those states with which Oklahoma has a Reciprocal agreement. It is assumed that 


customers will declare and pay said use tax to their respective state. 
If you wish to have ICM check your catalog number, please list the type 


of equipment or equipment manufacturer's crystal number. Also, listing 


All claims for defective workmanship or material must be made in writing within 
the crystal frequency you have determined will allow a cross check of 10 days after receipt at specified point of delivery. Any claims made after this 


catalog number and channel calculations. In cases where such time will not be recognized. Returned material will not be accepted unless we 


; 2 F ; ; : previously authorize return of same in writing. 
information is not supplied, the crystal will be shipped for the catalog 


number and channel frequency specified. 


FT-8000R 
Circuit Diagram 


NOTE 1 = 


Catalog numbers normally have six digits. Special numbers may have 
seven digits, and/or characters. 


NOTE 2 

When using the ICM ‘’40”’ series catalog number, you must specify 
CRYSTAL FREQUENCY. Catalog numbers assigned to specific 
equipment require CHANNEL FREQUENCY, since the file information 
contains the formula for calculating the crystal frequency. This would 
not apply to IF or special crystals. 


NOTE 3 
Circle letter CH for channel frequency. 
Circle letter XT for crystal frequency. 


NOTE 4 


If you wish to have ICM check your catalog number, please list the type 
of equipment or equipment manufacturer's crystal number. Also, listing 
the crystal frequency you have determined will allow a cross check of 
catalog number and channel calculations. In cases where such 
information is not supplied, the crystal will be shipped for the catalog 
number and channel frequency specified. 


Remember to include your FILE NUM oil 


REMARKS 


INTERNATIONAL CRYSTAL MANUFACTURING CO. does not assume 
responsibility in collecting applicable state use taxes other than Oklahoma, and 
those states with which Oklahoma has a Reciprocal agreement. It is assumed that 
customers will declare and pay said use tax to their respective state. 


All claims for defective workmanship or material must be made in writing within 
10 days after receipt at specified point of delivery. Any claims made after this 
time will not be recognized. Returned material will not be accepted unless we 
previously authorize return of same in writing. 
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